Abstract: Th e main aim of the article is to show the response of the Maximum Residue Limits adopted by importing countries on exports of the selected food commodities from China. Th e study estimates the gravity model using the Ordinary Least Squares, Poisson and the Negative Binomial Regression estimators. According to the results, the Maximum Residue Limits has a trade enhancing eff ect on exports of the selected food commodities from China. Th is trade enhancing impact may be due to the current government policies to put a cut on the food safety issues, to ensure safe food for all and adopting a protectionist policy in terms of the Maximum Residues Limits for the selected commodities.
With the creation of World Trade Organization (WTO), the traditional barriers to trade continue to decline. Taking this opportunity, many of the developing countries participated in the world trading system and most of them have shown tremendous performances. However, the entry of products from the developing to developed countries is restricted by the non-tariff barriers (NTBs), like the Sanitary and Phyto-Sanitary (SPS) and Technical Barriers to Trade (TBT) (Jongwanich 2009; Neeliah et al. 2013 ). According to Li and Beghin (2012) , these barriers affect agriculture and food industries more than other sectors.
In the past, several attempts have been made to address the trade losses due to the stringent regulations by importing countries. According to Bao and Qiu (2012) , the effects of the TBT depend on their settings; they promotes trade if set properly and otherwise, if set at a higher level. Therefore, Disdier et al. (2008) term that the impacts of the SPS and TBT are ambiguous, such as to facilitate the trade if consumers find the product safe and to impede trade if these measures are used in a protectionist way. Disdier and his colleaques conclude a significant negative impact of these standards on exports from the developing countries to the OECD countries, while they find no effect on the trade among the OECD members. Jongwanich (2009) considers that the food safety standards help in smoothening trade and reducing transaction costs as the exporters may know the importers' expectations for a particular commodity. So far, many studies (Henson and Jaffee 2008; Drogue and DeMaria 2012; Li and Beghin 2012) agree upon the trade impeding effects of these standards for developing countries. However, Bao and Qiu (2010) ; Moenius (2006) have reported a trade impeding effect for agricultural products and a trade promoting effect for manufacturing goods. Moenius (2006) argues that though exporting costa are increased by meeting these standards but this facilitates lower search costs for both producers exporting their products to a specific market and consumers searching for a certain minimum quality. Jongwanich (2009) assesses the impact of the SPS standards on exports of the processed food in developing countries and concludes that the stringent SPS standards adopted by the developed countries impede the trade.
This study provides new evidence on the effect of the food safety standards measured in terms of the Maximum Residue Limits on food products export of China. It is important to analyse the MRL for Chinese exports because China is one of the major players in the international trading system and a leading exporter of food products to the United States, Canada, and Africa, South and South East Asia and some of the European countries. China has been facing food safety concerns in the recent past that brought a bad name to the "Made in China" food products. As a result, most of the countries either banned the entry of Chinese food products in their markets or adopted stringent food safety measures to check for the quality of the products. These importer specific food safety standards demand a thorough investigation of the possible impact of these standards on food exports from China. The study makes three major contributions:
Maximum residue limits and agrifood exports of China: choosing the best estimation technique
(1) This study has considered all the major food products as compared to apples and pears considered by Drogué and DeMaria (2012) , (2) In contrast to the previous studies conducted in China, this research considers all the pesticides and major food exports. (3) The study uses indices recently developed by as a measure of protectionism (using the Maximum Residue Limits (MRLs)) to empirically show the impact of the SPS measures on food exports from China.
The study estimates the gravity equation using different estimators and selects the Negative Binomial model for its best results over others. The findings of the study are in contrast to the previous studies as no effect has been observed on the exports of the selected commodities. The main reason for this trade enhancing impact may be due to the current government policies to put a cut on the food safety issues. Secondly, the MRL index for all selected commodities (except apples which are almost at par with the codex value) is greater than that of the Codex (L ij > 1) i.e., the country has adopted a protectionist policy. As the study is based on two years data covering the selected food products.
AGRICULTURAL TRADE OF CHINA
Since opening up its borders for the international trade, China has been transformed to a more marketoriented economy (Cerra and Saxena 2003) . According to Ortega et al. (2009) , the Chinese economy is in its transitional period from the developing to a developed one. The country has recorded an annual growth rate of above 8%, the highest in the World. Agricultural production of the country has increased many times (Chen et al. 2008; Gao and Thornsbury 2008) , though its share in the economy is continuously declining relative to the industrial and service sectors (Yu and Frandsen 2005) .
With the accession to the WTO, China is integrating and playing its increasing role in the global trading system. According to UN-Comtrade data on food and live animals 1 , China ranks as the fourth largest exporter ( Figure 1a ) and seventh largest importer (Figure 1b) of the world. For many products like aquatic products, fresh and processed vegetable and fruits, animal products etc., China is still the leading exporter, while being a leading importer of a variety of agricultural products including cotton, hides and skins, soybeans, vegetable oils, and wool. A comparative picture of Chinese agricultural exports and imports over a period of time is presented in Figure 2 . It delineates that agricultural exports of the country jumped nearly two times from 32.603 US$ (billion) in 2009 to 55.726 US$ (billion) in 2013, Xin and Liu (2008) , irrespective of imports, the country has experienced an instable growth in agricultural exports of less than 10 percent in some years to above 15 percent in others. Chen et al. (2008) view that China has a comparative advantage in labour-intensive agricultural products and a comparative disadvantage in land-intensive agricultural products. Resultantly, the imports of land-intensive and exports of labour-intensive agricultural products have increased. Ishaq et al. (2014) view that the trust of consumer both at home and abroad was lost due to frequent occurrences of the negative food safety issues in China. This resulted in the increase in imports and the instable increase in exports.
The major food export items of China are presented in Table 1 . The major markets for Chinese agricultural products include Japan, which accounted for 10.10 US$ (billion), followed by the United States (6.34 US$ billion), Hong Kong (5.92 US$ billion), the Republic of Korea (6.34 US$ billion), Malaysia (2.43 US$ billion) and others (Table 2) . It is clear from the data that the Chinese exports are mainly concentrated to developing countries except Japan, the USA, Russia and Germany. However, the total share of the developing countries is far less than that of Japan and the USA.
The above discussion makes it clear that China is not only self-sufficient in the labour-intensive agricultural products (mainly food), but also a supplier to many of the economies. However, the importing countries have imposed stringent food safety standards to check the entry of food products into their markets. If these standards are trade impeding, then it will not only affect the domestic demand and supply situation but will also affect consumers in the importing countries. This study may be helpful to depict a clear picture of the actual happenings to Chinese food exports in the international market in the face of the implementation of stringent food safety standards.
REVIEW OF LITERATURE 2
The reviview of literature starting from Moenius (2004) till the recent available study of Melo et al. (2014) shows a trade impeding effects of stringent regulations/standards on the trade of agricultural commodities,except, de Frahan and Vancauteren (2006) ; Disdier et al. (2008) ; Song and Chen (2010) ; Xiong and Beghin (2012) , who noticed a trade enhancing effects of these regulations/standards on trade. To the contrary, Disdier and Marette (2010) found an increase in both the domestic and international welfare because of the imposition of the regulations/ standards. Moenius (2004) analyses the impact of environmental and technical standards on trade. He estimates a trade enhancing effect of the standards on manufactured goods and a trade impeding effects on agricultural commodities. Otsuki et al. (2001a,b) incorporate a direct measure of the aflatoxin standard in the gravity equation and found its negative effect on the exports of cereals, dried fruits and nuts (Otsuki et al. 2001a ) and groundnut (Otsuki et al. 2001b ) from Africa to the EU countries. Wilson and Otsuki (2004) found that a 1% increase in the regulatory stringency of the chlorpyrifos pesticide resulted in a decrease of 1.63% in banana imports, keeping other variables constant. Fontagne et al. (2005) acknowledge the data compilation efforts of Moenius (2004) since it is challenging to compile data on the environmental and technical standards and then harmonizing these standards with the trade data. Fontagne and colleagues estimate the gravity equation using the random effect Tobit technique to account for zeros in trade flow. They note trade impeding effects of these standards on the flow of fresh and processed food and an insignificant, and at times trade enhancing effect on the manufactured goods. de Frahan and Vancauteren (2006) estimate a structural gravity equation using Tobit estimator and noticed that the intra-EU trade has increased with the harmonization of food regulations. Disdier et al. (2008) anlysed the structure of the sanitary and phytosanitary (SPS) and TBT agreements of the World Trade Organization in agricultural trade and estimated the stringency of them for the trade using a gravity equation. Their results suggest that the stringent regulations adopted by the importing countries have a trade impeding efffect on the trade flows from the developing to the OECD countries, however, these do not affect the trade among the OECD member countries. Chevassus-Lozza et al. (2008) estimated a gravity equation using the Heckman's selection model to take care of the selection bias due to missing trade data. Their findings revealed a significantly persistent trade resistance in the EU market for the Central and Eastern European Countries (CEECs) agrifood products regardless of the EU integration and the trade liberalization processes. Similarly, Jayasinghe et al. (2010) also use the Heckman's selection model to cope with zeros in the trade data and concluded that, like other trade costs, the SPS regulations impede exports. Vigani et al. (2012) showed that the variation in the GMO standards impeded the trade flows. Chen et al. (2008) find a negative effect of the chlorpyrifos on the export of vegetables and oxytetracycline on the export of aquatic products using the gravity model. They concluded that the food safety regulations have higher trade impeding effects as compared to tariffs. Song and Chen (2010) estimated the short-and long-run effects of the food safety standards on trade flows. Their findings show a negative effect of the food safety standards on the export of agricultural products of China in the shortrun and a positive effect in the long-run. Disdier and Marette (2010) working on the non-tarrif measures investigate the association between the gravity and welfare frameworks. They found a negative impact of the NTMs on imports in the gravity framework and an increase in both the domestic and international welfare in the welfare context. Xiong and Beghin (2012) did not find a negative evidence of the MRL on aflatoxins implemented by the EU on the imports of groundnut products from Africa. They summed up their findings that the trade volume is determined by the domestic supply in the exporting country rather than the restricted market access. Drogue and DeMaria (2012), unlike the previous studies, developed a similarity index measured as doi: 10.17221/17/2015-AGRICECON while focussing on the entire list of substances defined by various regulations. There, is the Pearson's correlation coefficient for (dis)similarity, (n) represents the total number of pesticides, and are the MRL of the exporting (i) and importing (j) countries, respectively, for the pesticide (k) and the commodity (c).
and are the sample means of the MRL for the commodity c in exporting (i) and importing (j) countries, respectively, and are the sample standard deviation of the MRL for commodity c in exporting (i) and importing (j) countries, respectively. The Pearson's correlation coefficient ranges between -1 and 1 and the corresponding distance falls between 0 and 2]. If 0, then the two compared samples are similar and when 2 then the two compared samples are dissimilar.They studied how the similarity (or dissimilarity) of the MRL regulations affects the trade of apples and pears and the related products using the gravity equation, and found that in some cases, these regulations impede trade. Melo et al. (2014) incorporate a stringency perception index into the gravity equation for six dimensions of the sanitary and phytosanitary quality related regulations and standards. The index is measured as where is the progression of the severity of the standard n over time, as described by exporters, with for all n, and is the simple average of the stringency perceptions of a regulation or standard n of the destination country i. They found a substantially negative effects of stringent regulations and standards on the trade of Chilean fresh fruit exports.
Maximum residue limits
According to , the MRL is determined by the institutional, macroeconomic, and political factors of a country. They viewed that the cost of implementing the MRL is much higher than that of the traditional barriers to trade. Therefore, the probability of food safety standards is much higher in countries with a better regulatory quality. Secondly, the socio-demographic conditions, especially in the rural areas of a country, play an important role in the agricultural policy and make it more likely to pass through the creation of food safety standards. used the regulatory quality index (from the World Bank) and the ratio of farm employment over farm land to represent the institutional factor. The competitiveness of agricultural products is determined by the macroeconomic policy of the country. used the real exchange rate of the country as a proxy to replace the macroeconomic policy of it. They used the legislative index of the electoral competitiveness (LIEC) and political stability in the country (the number of years in a democratic or an autocratic status) to represent the political factors.
In the case of China, the regulatory quality was not good in the recent past. The frequent occurrence of crises, especially in the food sector, has compelled the government to take drastic steps in order to streamline the monitoring and implementation of regulations. Second, the economic condition of the country is now getting better year by year. Like other sectors of the economy, the agricultural sector has also shown a tremendous performance and the socio-demographic condition of farm families is far better than in the past. Due to its comparative advantage in labour-intensive commodities, China is among the leading exporters and a major player in the international trading system. The macroeconomic policy of the country also aims to boost the trade flows. The country is governed by the one party system and all the decisions are made and implemented by it. Therefore, in accordance with the determinants set by MRL, China qualifies for the implementation of the MRL.
Currently, after a series of food safety issues, especially the melamine incident in the baby milk formula, China has revised its food safety regulations and adopted a stringent food safety measures. The government has reorganized and renamed the Chinese State Food and Drug Administration (SFDA) into a ministry-level agency known as the China Food and Drug Administration (CFDA). The Ministry of Health is responsible for risk assessment and standard setting. Exports and imports of food products are monitored by the Administration of Quality Supervision, Inspection and Quarantine (AQSIQ). While policing doi: 10.17221/17/2015-AGRICECON the stakeholders is the responsibility of the Ministry of Public Security. Table 3 delineates that China has either adopted at par or a more stringent food safety regulations than its trading partners.
To estimate the effect of stringent standards using the gravity model, it is important to get the value of the food safety measure, the Maximum Residue Limits (MRLs). There exist science based international food standards, the "Codex Alimentarius" jointly developed by the FAO and the WHO. The Codex Alimentarius sets limits on the pesticide 3 and veterinary drugs residues, and other harmful substances in human food. However, every country has the right to set its own MRLs to protect the consumers' health and the environment rather than protecting producers. In addition, the MRLs vary from country to country and product to product (Drogue and DeMaria 2012). Drogue and DeMaria (2012), have developed and used indices for calculating the MRLs. The beauty of using these indices is that they take care of all the pesticides rather than one or two substances.
In this research, we have used the index developed by Li and Beghin 4 (2014) due to its merits over others. have identified three practical merits of index. First, the index takes the Codex MRLs as a reference, this provides an information on the scientific grounds that some of the pesticides or veterinary drugs pose greater risks than others. Second, unlike the other indices, the measurement of the MRL stringency increases in the individual MRLs. Third, the MRLs are estimated in the exponential form which articulates the convexity of the complying costs associated with the stringency much beyond the Codex recommendations. This is in accordance with the SPS and TBT agreements to encourage the signatories for the harmonization of the MRLs towards the science-based Codex levels to circumvent the complying cost. use the Codex Alimentarius MRL standards as a reference and consider it a nonprotectionist science-based level. Their index is based on the deviation of the country MRLs standards from that of the Codex Alimentarius standards. Therefore, if the MRLs exceed the reference level, they are said to be protectionist or ''excessively stringent'' .
where is the deviation of MRL levels imposed by country j for product p from that of the Codex This index is robust, i.e., an unintentional protectionist MRL is taken care of by other non-protectionist MRLs. By design, the index is unit-free as long as the respective MRLs are in the same units. The index has the properties of convexity in protectionism, monotonicity in the MRL stringency for the same product, same substance and different countries, ceteris paribus. The index is made invariant to the scale, as the difference between the MRLs' of importing country and the Codex is scaled by the codex MRL. The lower the value of the index, the harder it is for the exporting country to meet the requirements. The index is made invariant to the regulation intensity of a country by averaging it with the total number of harmful substances.
The estimated values of Li and Begin indicators by product and country 5 for the year 2013 are provided in Table 3 . The highest MRL value for apples is 1.2489 adopted by the EU, beans 2.7183 adopted by China, garlic 2.2262 adopted by China, and pork 2.7183 adopted by China. The MRL indicators make it clear that China has adopted the trade protectionist policy in the case of garlic, bean, and pork, while a non-protectionist policy for the apple trade. The estimated values 2012 show that the highest MRL value for apples is 1.2393 adopted by the EU, beans 1.0041 adopted by India, garlic 1.400 adopted by Canada, and pork 1.5860 adopted by China. The data for both years show that during the two periods, most of the indicators have increased. It means that the countries have adopted a protectionist policy compared to the previous year. The Codex values are used when a particular substance is not regulated between the partners.
The model
Since long 6 , the gravity model is estimated linking bilateral trade volume to the economic masses (GDP per capita income) of the trade partners and the geographical distance (transportation cost) between them. Researchers have also used the gravity model to assess the effect of the stringency of the SPS standards on trade flows. Moenius (2006) The gravity model in its generalized form is:
where represents the export value of product p from China to country j while E, I j and Re j , respectively represent exporting country (China), importing country and resistance variables.
The log-linear version of gravity model is:
5 Detailed list is available upon request. 6 Isard W. (1954) , Ravenstein E.G. (1885) . Are among the pioneers who nearly developed the gravity model but a different reflection from Newton's Law of Gravity. However, it is believed that Tinbergen (1962) pioneer to publish empirical application of gravity model followed by Linnemann (1966) . Despite its application, till Anderson (1979) the model was operative without solid economic theory. Anderson (1979) assumed a (weakly) separable social utility function with respect to traded and non-traded goods. Deardorff (1995) proves its compatibility with the neoclassical models. Bergstrand (1985 Bergstrand ( , 1989 presented gravity equation in a new dimension by incorporating the price term in it. While, Anderson and van Wincoop (2003) suggested modus operandi to deal with the price term and now their contribution work as a reference. 7 Like other variables in the gravity equation, the MRLs ( in our case) is considered to represent the NTMs affecting the trade flows especially of agricultural products and therefore enters in the gravity equation.
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where is the export value (1000 US $) of product p from China to country j at time t, is production quantity (1000 tonnes) of product p in China at time t, GDP jt is per capita GDP (US $) of country j at time t, is the Li and Beghin indicator of Maximum Residue Limits 7 for product p imposed by country j on exports from China at time t, Dis ij is the geographical distance between the capitals of China i and country j, and Cont ij , Lng ij , LL ij , Col ij , and FTA itj , are the dummy variables representing common border, common language, landlocked country, common colony and signatory of free trade agreement, respectively China i and country j. β i are the coefficients of parameters to be estimated, γ j country j fixed effect, γ t year t fixed effect, γ p product p fixed effect and ε is the error term.
The study uses FTA and importing, year and product fixed effects to account for tariffs. The use of fixed effects (FE) in the gravity equation has been adopted in many studies because of its consistency with economic theory and ease to implement (Head and Mayer 2014) Feenstra (2002) compared the techniques of Anderson and van Wincoop (2003) and incorporated FE for multilateral trade resistance term using trade data between and within Canada and the US. He obtained a more consistent results of the border effects using the FE technique. Haq and Meilke (2009) included the FE to report for the unobserved variables, like the commodity-specific characteristics, domestic and trade related policies, industry-specific border-related hindrances (tariff etc.), prices, technical and nontechnical barriers to trade, and the non-measurable product quality characteristics. The economists have used the FE as a solution to the unobserved heterogeneity. In our case, the FE are also incorporated to account for the unobserved factors specified by Haq and Meilke (2009) .
Data
This study aims to show the effects of the stringency of the MRLs adopted by importing countries (Appendix-A) on the China's food exports. Table 1 lists the major food exports of China, but the data are limited only to those products for which the MRLs information are available. These include apples, frozen and fresh pork, garlic, kidney bean, live swine, mandarins and oranges, and tea. The exports data on apples (0808), garlic (0703), kidney bean (0713), live swine (0103), mandarins and orange (0805), pork meat (0203), tea (0902) 12 . The total sample for this study has 1203 observations, of these 288 are zeros. Some of these zeros may be due to rounding errors or the incompleteness of the trade data, while the others represent zero trade among countries.
Estimation technique
The use of the Ordinary Least Squares (OLSs) is the simplest technique to estimate the gravity equation. However, the OLS estimates suffer from a number of econometric issues like biasness due to the heteroskedasticity, the presence of zeros and the potential sample selection bias because of the non-randomized
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Agric. Econ -Czech, 62, 2016 (2): 78-92 doi: 10.17221/17/2015-AGRICECON elimination of zeros (Silva and Tenreyro 2006; Burger et al. 2009 ). Above all, the economic interpretations of the OLS estimates are limited Xiong and Beghin (2012) .
To address the inherent issue of heteroskedasticity of the gravity equation, Silva and Tenreyro (2006) use the Poisson Pseudo Maximum Likelihood (PPML) method. The PPML can deal with heteroskedasticity given the equi-dispersion (when the mean of the dependent variable is equal to or less than the variance of occurrences) and fails in the presence of over-dispersion. A Negative Binomial (NB) model is used to correct the over-dispersion of the count data (Burger et al. 2009 ). It can be considered as a generalization of the Poisson regression, since it has the same mean structure as the Poisson regression and it has an extra parameter to model the over-dispersion. If the conditional distribution of the outcome variable is over-dispersed, the confidence intervals for the Negative Binomial Regression are likely to be narrower as compared to those from the Poisson regression. A likelihood ratio test of Alpha can be used to test whether the NB is preferred over the PPML.
RESULTS AND DISCUSSION
Descriptive statistics and the matrix correlation of the variables in the model are presented, respectively, in Table 4 and 5. Table 5 confirms that there is no significant correlation between the dependent and independent variables column (1), which combined with the sample characteristics of the dataset validates absence of multicolinearity to bias the results.
The dispersion parameter (Likelihood-ratio test of alpha) and the RESET test are used (Table 6 ) as the selection criteria to choose an estimation method among the OLS, PPML, and NBR, models. The likelihood-ratio chi-square test describes the dispersion of the response variable. The larger value suggests that the response variable is over-dispersed and is not sufficiently described by the simpler PPML distribution, while the RESET test is used to detect the specification of the model. On the basis of these tests, the NBR estimator of the Poisson family is chosen for a further analysis.
Both the random and fixed effects models estimator are analysed to highlight the impact of the MRLs stringency on the selected Chinese food exports. The NBR results for both the random effect and fixed effect are presented in Table 7 . Generally, the fixed-effects (FE) models are estimated to study the impact of variables that vary over time. Variables like the business cycles, the business practices of a company, the political system of a country, etc. are exogenous in nature and are fixed within a country and vary across countries. Therefore, the FE models remove the effect of those time-invariant characteristics, so that the net effect of the predictors on trade could be assessed. However, the FE models have high standard errors and assume the correlation between the error term and predictor variables. These will not work well with the data for which the within-cluster variation is low or when the variables change slowly over time. The Random Effects (RE) model assumes that the unobserved variables are uncorrelated with the observed variables. While this assumption may often be wrong but having lower standard errors as compared to the FE and the possibility to estimate the effects for time-invariant variables, the RE model may still be desirable. Table 7 depicts the estimates of the gravity equation resulting from the NBR with the random effects and fixed effect models. The coefficients of the models are direct elasticity estimates. Globally, the coefficients have the expected signs in accordance with the economic theory. The results of per capita GDP of the importing country, the MRLs, distance, contiguity, common language, and FTA are more interesting.
The results indicate that the production of the major exporting commodities at home insignificantly affect exports of the selected food products of China. The per capita GDP in the importing country significantly affects the exports suggesting a significant role of the income level in the importing countries for the exports from China.
Results of the fixed effect model (Table 7) show that the exports of the selected commodities are significantly affected by the per capita income of the importing country (-),the maximum residue limits indicator (+), the geographical distance between China and the importing country (-),the common border (+),the common language (+), the fact whether the trading partner is a landlocked country (-), the colonial relationship (+), and the trade agreement between the trading partners (+).
The coefficient of geographical distance between China and importing countries depicts a significant role of the transportation costs in the determination of exports from China under the fixed effect model. These results are re-affirmed by the contiguity (common border) coefficient. The coefficient suggests that sharing a border boost the trade; the exports of the selected commodities are higher to countries sharing a common border with China. Similar results are observed for the common language. Generally, it is believed that the access to seawater appears to be an important determinant for the trade flows as the ocean transportation is cheaper. In this case, the coefficient of the landlocked dummy is negative and significant. It means that the access to seawater plays an important role in determining the exports of the selected commodities. In other words, the trade flows are significantly reduced if the importer is landlocked. Generally, it is believed that the trade is higher between the trading partners who are signatories of a common trade agreement. This is also true in this case, as the coefficient of the free trade agreement has a significant role in determining the volume of exports of the selected food products from China.
The main aim of the article is to show the response of the MRLs adopted by importing countries on exports of the selected food commodities from China. According to the results obtained by estimating the fixed effect model, the Maximum Residue Limits imposed by importing countries significantly increase the exports of the selected commodities (+0.170). The coefficient explains that keeping all the other variables Bao and Qiu (2012) , Drogue and DeMaria (2012) , Li and Beghin (2012) , Melo et al. (2014) . All these studies conclude that the food safety standards imposed by importing countries (especially the developed ones) have a trade impeding effect on agricultural exports from developing countries. This trade enhancing impact may be due to the current government policies to put a cut on the food safety issues and to ensure safe food for all. The MRL indicators support the statement, Table 3 shows that the MRL indicators for all the selected products (except apples which is almost at par with the Codex value) is greater than that of the Codex (L ij > 1) i.e., the country has adopted a protectionist policy. According to Disdier and Marette (2010) , the stringent regulations lead to an increase in the domestic as well as international welfare. This is also applicable in our case as the consumers (both domestic and international) have access to safe and healthy food. Beside this, adopting stringent regulations at home may also have a significant effect on the environment as China is the leading producer and exporter of many agrifood products to a number of countries (Table 1 and Table 2 ).
Robustness checks
To check the robustness of results presented as Appendix C, the gravity equation is estimated using the Heckman selection model and replacing the Li and Beghin indicator ( with the MRL of importing countries and with the Euclidian distance between China and the importing country MRL, using the NBR technique with fixed effects.
The Heckman sample selection model is considered theoretically sound and econometrically reliable to estimate the gravity equation in the presence of zero observations. However, the performance of the Heckman maximum likelihood model depends on the exclusion of true variable (Martin and Pham 2008; Burger et al. 2009 ). In addition, despite its wide application in estimating the gravity equation, the Heckman model does not control the heteroscedasticity, which is common with the trade data (Silva and Tenreyro 2006; Flam and Nordström 2011) . The Heckman model is estimated by dropping colony in the outcome equation. In the second case, the equation is estimated by replacing the Li and Beghin indicator with the MRL imposed by the importing countries to check exports of the selected Chinese products, while the Li and Beghin indicator is replaced with the Euclidian distance between the MRL regulations implemented by China and its trading partners in third case. In all the three cases, all the variables carry the same signs and level of significance except the Heckman selection model, wherein only the Li and Beghin indicator and the distance are insignificant.
CONCLUSION
This study estimates the trade effect of the MRLs as a NTM imposed by the importing countries on major food exports of China. The gravity equation is estimated using different estimators and the Negative Binomial model is selected for its superiority over others in this case. The Li and Beghin index shows that China has adopted a protectionist policy as the values of the index for all the selected products (except apples, for which is almost at par with the Codex value) are greater than that of the Codex. According to Disdier and Marette (2010) , stringent regulations lead to an increase in the domestic as well as international welfare. This is also applicable in this case as results of the trade effects of the MRL regulations show that the MRLs imposed by the importing countries have a trade enhancing effect on the exports of the selected food commodities from China. Similarly, adopting stringent regulations may also help in smoothening the exports from China as the consumers will find the product safe and save the search cost of the importers for a certain minimum expectations for a particular commodity. This study is based on the two years data covering the selected food products because of the inability of the researchers to access the MRL values for more years. Therefore, a further research along this line covering a wider range of products over a longer period of time is highly suggested for a better understanding of the trade effects of the NTMs and to generalize the findings. In addition, a study based on a homogenous group of products across the level of the development of economies is also suggested to explore the trade effects of the NTMs on the basis of commodity groups and the level of development of the trading partners. 
